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Laid^Open Number : 62-251723 
Laid-Open Date : November 2, 1997 
(54) Title of Invention 

Liquid crystal panel having drivers therein 

(21) Application Number : Showa 51-96302 

(22) Filing Date : Showa 61-4-25 (April 25, 1986) 
(72) Inventor ; Mutsumi MATSUO 



SPECIFICATION 

1. Title of the Invention 

Liquid crystal panel having drivers therein 

2, Scope of Claim for Patent 

(1) A liquid crystal panel having drivers therein 
constructed in such a manner that liquid crystal is 
interposed between an active matrix substrate having drivers 
therein which has a plurality of data lines and a plurality 
of timing lines which perpendicularly intersect, in which a 
non-linear element and a pixel electrode that is switched by 
said non-linear element are provided at each cross point of 
said data line and said timing line, and in which, driving 
circuits for at least one of said data line and timing line 
are formed on the same substrate, and an opposite electrode 
substrate which faces to said substrate in parallel, 
characterized in that a panel display area constructed by 
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pixels and an area for said driving circuits are \ 
individually sealed by a sealing material for sealing the 

liquid crystal. j 

(2) A liquid crystal panel having drivers therein f 
according to claim 1. characterized in that the sajue liquid ; 
crystal as that in said panel display area is enclosed into j 
said driving circuit area sealed by the sealing material. j 

(3) A liquid crystal panel having drivers therein j 
according to claim 1, characterized in that inert gas is j 
included inno said- driving circuit area sealed by the j 
sealing material. j 

! 

3. Detailed Description of the Invention | 

[Industrial use of the Invention] j 

j 

The present invention relaces to a structure of a liquid j 

crystal panel having drivers therein, comprising an active j 

matrix substrate having drivers therein, an opposite I 

electrode substrate, and liquid crystal. [ 

[Prior Art] • 

When an insulated gate type transistor or a thin film j 

transistor is used as a non-linear element for writing data ; 

onto a pixel electrode, a driving circuit can be built on ! 

the same substrate. j 

Fig. 2 is a schematic diagram of an active matrix j 

substrate having therein drivers for liquid crystal display j 

constructed by thin, filzn transistors arranged in a matrix j 

manner on a transparent insulating substrate and peripheral j 
driving circuits. Reference numeral 1 (Gl to Gm) denote 

gate lines serving as timing lines and reference numeral 2 j 

(SI to Sn) denote source lines serving as data lines. Data j 
is written into each pixel electrode 4 by each thin film 

transistor 3 arranged at its cross point. Reference numeral 1 
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5 cienoces a timing line driving circuit and reference 
numeral 6 denotes a data line driving circuit. The diagram 
shows a case of a both-side driving. 

Fig. 3 shows a schematic cross sectional view (a) and a 
plan view (b) of a conventional transparent type liquid 

crystal panel having drivers therein. A panel display area 

i 

8 having pixel electrodes "by using thin film transistors, 
timing line driving circuits 5, data line driving circuits 
6. and peripheral connecting terminals 9 are formed on a 
transparent insulating substrate 7. An opposite transparent 
substrate 12 having an opposite transparent electrode 11 and 
the substrate 7 on which the active matrix and driving 
circuits have been formed are adhered with a pressure by 
using a sealing material 10, liquid crystal 14 is enclosed 
from a sealing port 13, and the sealing is completed, so 
that a liquid crystal panel is completed. In this case, 
since peripheral driving circuits are in an exposing state, 
corrosion occurs in the driving circuits due to moisture 
unless a passivation film 15 is previously formed or the 
covering is performed by executing a molding or the like 
after completion of the formation of the panel. 

Fig. 4 shows a cross sectional view (a) and a plan view 
(b) of a structure in which the moisture resistance is 
improved. The structure is characterized in that the 
peripheral driving circuits are sealed up in the liquid 
crystal. Since there is little moisture in liquid crystal, 
it is unnecessary to form the passivation film, so that a 
problem regarding the moisture resistance can be solved. 
[Problems sought to be Solved by the Invent ion J 

In the above-mentioned conventional technique, however, 
since a dielectric constant of liquid crystal is equal to 
about 10 and is relatively large, a capacity between wirings 

3 
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in the driving circuits or a capacity between the opposite 
electrode 11 and wirings in the driving circuits remarkably 
increases, so that a. problem that an operating speed is 
delayed and a proper signal is not propagated occurs- When 
it is necessary to cut the wirings due to inferiority of one 
of the driving circuits, a line-cutting is performed by a 
laser beam. Since bubbles occur at the time of the cutting, 
when a correction of a large amount is performed, it is 
difficult. When a driving voltage of the driving circuit is 
high, a voltage with the opposite substrate is always 
applied as a direct current to the liquid crystal. 
Therefore, a deterioration in liquid crystal occurs on the 
driving circuits, so that there is such a problem that a 
serious influence is also exerted onto the panel display 
area . 

The invention intends to solve the above-mentioned 
problems. it is an object of the invention to provide a 
iiqruid crystal panel having drivers therein in which 
moisture resistance is held, a line-cutting correction is 
easy, there is not a deterioration in liquid crystal that is 
caused by applying a direct current, and a propagation delay 
of signals is little. 
[Means of Solving the Problems] 

A liquid crystal panel having drivers therein according 
to the invention is characterized in that a panel display 
area constructed by pixels and a driving circuit area are 
individually sealed by a sealing material. 
[Operation] 

According to the invention, there is an advantage chat 
by completely classifying a panel display area and a driving 
circuit area, a sealing material of the driving circuit area 
can be freely selected. For example, when inert gas is 

4 
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included, a line cutting correction by a laser radiation is 
easy, moisture resistance is* good, and a propagation delay 
of signals is little. When the same liquid crystal as that 
in the panel display area is used, the propagation delay of 
signals increases. However, even when a deterioration in 
liquid crystal on the driving circuits due to the DC 
applying occurs, there is no fear that the liquid cryscal is 
diffused into the panel display area. Even when the line 
cutting correction is performed by a large amount and 
bubbles occur, there is similarly no case where the liquid 
crystal is diffused into the panel display area, so that 
there is an enough effect in case of a low frequency driving 
circuit . 
[Embodiment] 

Fig. 1 shows an embodiment of the invention and shows a 
cross sectional view (a) and a plan view (b) of a 
transparent type liquid crystal panel having drivers 
therein. Different from the conventional diagram, a sealing 
material 10 is arranged so as to be doubled. Liguid crystal 
is introduced from the sealing port 13 into the panel 
display area 8. Inert gas is included from a sealing port 
16 only for the driving circuit area into the driving 
circuit area. In case of sealing the same liquid crystal, 
when parts of four corners of the sealing material on the 
inside are cut and the panel display area is connected to 
the driving circuit area, one sealing port can be 
substituted for another one. As a material to be sealed 
intc the driving circuit area, inert gas such as nitrogen is 
superior to liquid crystal. In the diagram of the 
embodiment, although the structure constructed in such a 
manner that the sealing material of one layer is used for 
the panel display area and driving circuit area is used, it 

5 
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is obviously understood chat it is also sufficient to 
completely individually cover by the sealing material. 

In the embodiment, although the transparent type liquid 
crystal panel having the drivers therein in which the thin 
film transistors were formed on the transparent insulating 
substrate has been described as an example, it can be also 
applied to a case of a liquid crystal panel having drivers 
therein in which MOS transistors are formed on a silicon 
wafer and which is used as a reflecting type. 
[Effects of the Invention] 

As described above, according to the invention, there 
are the following effects. 

(1) Since the moisture resistance can be assured, no 
corrosion for wirings occurs. 

(2) Since a processing step of forming a passivation 
film is not needed, processing steps can be reduced. 

(3) A proper propagation of signals in the driving 
circuit is executed, so that a propagation delay is little. 

(4) A line cutting correction in the driving circuit is 
easy. 

(5) No deterioration in quality of liquid crystal in 
the panel display area occurs. 

(5) Although a sealing material area slightly 
increases, the number of processing steps does not increase. 

4. Brief Description of Drawings 

Figs. 1 shows a cross sectional view (a) and a plan view 
(b) showing one embodiment of a structure of a transparent 
type liquid crystal panel having drivers therein of the 
invention; 

Fig. 2 is a schematic diagram of an active matrix 
substrate having drivers therein of the liquid crystal 

S 
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panel ; 

Fig. 3 shows a cross sectional view (a) and a plan view 
'(b) of a structure of a conventional transparent type liquid 
crystal panel having drivers therein in which driving 
circuits are arranged outside of the panel structure; and 

Pig. 4 shows a cross sectional view (a) and a plan view 
(b) of a structure of a conventional transparent type liquid 
crystal panel having drivers therein in which driving 
circuits are arranged in the panel structure. j 
1... Timing line (gate line) j 

2... Data line (source line) ] 

i 

3... Thin film transistor j 

4. . . Pixel electrode j 

5... Timing line driving circuit 

6. . . Data line driving circuit 

7,.. Transparent insulating substrate 

8 . . . Panel display area 

9... Peripheral connecting terminal 
10... Sealing material \ 
11. . . Opposite transparent electrode 
12.,. Opposite transparent substrate 
13... Liquid crystal sealing port 
14... Liquid crystal 

15. . . Passivation film or molding material 

16. . . Sealing port only for driving circuit area 
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